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 262 OLE BARNDORFF-NIELSEN

 prohibitive feature of scientific investigations. For instance, there is nothing fatally paradoxical
 about the general lack of nonuniqueness of maximal ancillaries, as has recently been stressed by
 Barnard (1974).

 Now, Birnbaum's result may be paraphrased as saying that if it is required that application of the
 ideas of sufficiency and conditionality never leads to conflicting, or nonequivalent, conclusions then

 these conclusions have to obey the likelihood principle. But, on the above viewpoint, it is not reason-
 able to impose such a requirement, and Birnbaum's theorem may be taken as showing that sufficiency

 and conditionality do not satisfy the requirement.

 Even if Kalbfleisch's proposal to start by applying CE is not considered cogent, the distinction
 between experimental and mathematical ancillaries is likely to be useful. On the matter of which

 ancillaries are to be taken as experimental, I wonder what Kalbfleisch's attitude would be to Example

 1 if our knowledge of the random mechanism implied that f(x) had to be of the form (1), or to the
 first part of Example 2 if, similarly, it was known that the regression was linear with normal errors.

 Would this knowledge change the ancillaries in question from mathematical to experimental?
 It may be illuminating to consider the further example of the two-by-two table, Table 1 (a), ob-

 tained by classifying a random sample of n individuals according to phenotype at two diallelic loci

 with dominance. Assuming that the population sampled is the offspring of a population consisting

 entirely of double heterozygotes of trans-type, and that there has been random union of gametes and

 no selection, the corresponding table of probabilities is that of Table 1 (b), where the parameter 7.
 is the product of the recombination frequencies for males and females.

 The statistics xl and x., are maximal ancillaries, but are they mathematical or experimental, or is
 this a case which we have to leave undecided?

 Table 1. Two by two tables

 (a) Observations (b) Model

 A- aa A- aa

 B- x11 12 Xi. B- j(2 + 7T) J-(1-T) i
 bb X x bb 4( 1-iT) jlT

 X21 X22 n2X. x ~~ ~~n 31

 The chance mechanism under study is the recombination process, and it may be argued that the

 ancillaries have come about through the design of the experiment and that x1. and x.l are therefore
 experimental ancillaries. Provided xl and x.1 are considered experimental, then we have here a clear
 cut instance of nonuniqueness of maximal experimental ancillaries, with nothing to choose between

 xl1 and x.l. And the indication is that if an unequivocal answer of the statistical analysis is, unreason-
 ably, demanded then one is, in effect, forced to obey the likelihood principle.

 It may be noted that the minimal sufficient statistic for the original model is obtained by adding
 x12 and x21, and after this reduction there seems to exist no ancillaries.
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 Comments on paper by J. D. Kalbfleisch

 By ALLAN BIRNBAUM*

 Department of Statistics and Computer Science, University College London

 As one who is inclined to use conditional inference with standard statistical methods, relying on
 partly ad hoc considerations of familiarity and simplicity in the face of theoretical puzzles, in the
 spirit of Cox (1971), I find Kalbfleisch's (1975) proposed modified conditionality concept interesting
 and potentially useful, but unsatisfactory in respects which will be explained below.

 * Present address: Department of Mathematics, The City University, London.
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